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© Package for pesticides. 

© A package containing a pestitidal composition 
which package comprises a first sheet of non-planar 
water soluble or water dtsperstbte material defining a 
concavity enclosin g the pestictdal composition and a 
second sheet of water soluble or water cfisperabte 
material sealed to the first sheet by a continuous 
dosed water soluble or water dtspersbie seal. 
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This invention relates to a water soluble or 
water dispersibte package containing an agrochem- 
ical, eg a pesticida] composition, and to a process 
for producing such a package. 

Agrochemicals include pesticides, e.g. herbi- 
cides, which are often potentially harmful materials 
and are commonly produced as a concentrated 
solution or dispersion in an organic liquid, as a gel 
or in solid form. Such chemicals are typically sup- 
plied in a metal or blow-moulded plastics container. 
To use chemical pesticides, e.g. herbicides, a 
quantity of the pesticide is measured out of the 
container in concentrated form and then mixed with 
a large volume of water before being sprayed onto 
a locus to be treated or onto plants. Such con- 
centrated materials are frequently highly toxic so 
great care must be taken in measuring and mixing 
them to avoid spillage and to avoid human or 
animal contact with the concentrated pesticide. 

Efforts have been devoted to the design of 
containers to minimise the risk of accidental spill- 
age of their contents when used and also to reduce 
residues remaining in the containers after use. 
Plastics containers with wide necks to facilitate 
pouring of their contents have been used Blow 
moulded plastics containers having hollow handles 
have been made in which the hollow handles are 
isolated from the body of the container to avoid 
retention of material in the handle. 

Nevertheless, with present packages it is rela- 
tively easy to spill the contents during the mbdng 
process with the resulting risk of contamination of 
the environment and risk of contact with humans or 
animals. Also, ft is relatively rare to empty contain- 
ers so that farmers, and other users, tend to have 
partly full containers left around. These represent a 
further hazard. Even when all of the contents have 
been used it is difficult to dispose of the empty 
container. It is also difficult to wash adequately the 
containers and measuring instruments in which the 
concentrated pesticides are handled. These de- 
vices represent a further hazard to personnel and 
to the environment. 

It has been proposed to package agricultural 
chemicals in a container comprising a screw fitting 
adapted to screw onto a corresponding fitting on a 
spray tank. The contents of the container should be 
released orify when a satisfactory seal exists be- 
tween the tank and the container. Practical difficul- 
ties exist in securing widespread use of such a 
system in view of the need for standardisation of 
screw fitting sizes and the poss&ffity of leakage if a 
satisfactory tight seal is not achieved. 

It has ateo been proposed to package chemi- 
cals in a water soluble container which releases the 
packaged chemical only after contact wfth water. 
Thermoplastic polyvinyl alcohol compositions 
which are resistant to strong acids are described in 



European Patent No 155606. Such applications 
have however been limited by the capabilities of 
known water soluble containers which are often too 
prone to rupture. It has also proved difficult to 
5 avoid pinholes at heat-sealed joints in containers 
leading to leaking of the contents and unacceptable 
weakness in the material of the container adjacent 
to heat sealed joints. 

The present invention seeks to overcome the 

10 disadvantages of known packages and to provide a 
package which contains an agrochemical such as a 
pestfcidal composition and has one or more of the 
following advantageous features: 

the packaged chemical is released only after 

is contact with water in which it is to be dissolved or 
dispersed, minimising the possibility of accidental 
contact of the undiluted material with the environ- 
ment or with humans or animals; 

the chemical can be provided in unit dosage 

20 form suitable for dilution wfth a predetermined 
amount of water removing the need for undiluted 
chemical to be measured out; 

the packaged chemical is easy to use : the 
packaged chemical can be simply placed in water 

25 prior to use of the chemicals: and 

the need for washing out of the residual chemi- 
cal from containers to render them safe for dis- 
posal Is removed: containers which have been in 
contact with the packaged chemical remain uncon- 

90 taminated which facilitates their disposal 

We have now devised a new package which 
dissolves in water, may be cheaply and easily 
produced and is unexpectedly strong and resistant 
to rupture or breakage. 

35 Accordingly the present invention provides a 
package containing an agrochemical, eg a 
pesticidaJ composition, which package comprises a 
first sheet of non-planar water soluble or water 
dispersibte material and a second sheet of water 

40 soluble or water-dispersibte material superposed on 
the first sheet and sealed to ft by a continuous 
closed water sohibte or water dispersibte seal along 
a continuous region of the superposed sheets. The 
seal may be produced using a solvent, eg water, or 

45 using eg ultrasound but is preferably a heat seal. 
The continuous region of the superposed sheets is 
preferably substantially planar. 

The invention further provides a process for 
producing such a package which comprises: 

so moulding a first, sheet of water soluble or 
water dispersibte material to form a non-planar 
sheet comprising at least one recess adapted to 
retain an agrochemical, eg a pesticida) composi- 
tion, said recess being bounded by a flange, which 

55 flange is preferably substantially planar; 

placing an agrochemical, eg a pesfctdal com- 
position in the at least one recess: 

placing a second sheet of water soluble or 
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water dispersible material on the flange and across 
the or every recess; and 

sealing (preferably heat sealing) the first and 
second sheets along the flange to form a continu- 
ous closed water soluble or water dlspersible seal. 

The agrochemical may be, for example, a plant 
protection agent a plant growth regulator or a plant 
nutrient An example of a plant protection agent is 
a pesticide (such as an insecticide, fungicide, her- 
bicide, acariride or nematoctde). 

The pestictdai composition may be in liquid 
form, or solid form, or gel form. It may comprise 
any conventional carrier or diluent or surfactant 
Where the composition is in liquid form it may be 
in the form of a solution or of a dispersion in an 
organic liquid. e.g. an emulsion or a suspension. 
Similarly in gel form, the composition may contain 
pesticide either dissolved or dispersed m the sub- 
stantially dry medium. 

The packages of the present invention gen- 
erally contain from 0.1 grams to 7kg, preferably 1g 
to 5kg, where the composition is in solid form. 
Where the composition is in Squid or gel form, the 
package typically contains from 1ml to 10 litres, 
preferably from 0.5 to 5 litres (0.1 litres to 1.5 litres 
is especially preferred); on a smaller scale a range 
of 5ml to 1 litre is also useful. 

Generally the package will contain at least a 
small amount of space, eg at least about 5% by 
volume, so as to minimise the likelihood of spillage 
of the composition during the production of the 
package. 

Particularly when the contents of the package 
are solid, for example as a powder or granules, it 
may be advantageous to ensure that the package 
produced is evacuated of air or the contents are 
under reduced pressure. The package thus pro- 
duced has a number of advantages, for example 
substantially increased resistance to shock. A pow- 
der or granules in such a package is compacted 
and is, effectively, skin-packaged within the film. 
Compaction of the product makes the package 
more likely to sink when dropped into water and 
the package occupies less space during storage. 
Thus, the advantages of packaging under reduced 
pressure include: 

a) the absence of gas surrounding the ag- 
rochemical composition reduces the possibility 
of the package failing tor example, at tow tem- 
peratures. Normally at low temperatures, eg 
close to 0*C, water soluble plastics films, for 
example polyvinyl alcohol, forming a package 
become brittle and therefore the package be- 
comes more likely to tail. Reducing the space in 
which the agrocherracal composition contained 
by the package can move about reduces the 
Gkefihood of the package faffing; 



b) where the agrochemical composition is in the 
form of granules, the likelihood of the granules 
breaking down into dust within the package 
(which can lead for example to the active ingre* 

5 dient decomposing) is reduced when the pack- 
age is skin-tight; 

c) the density of the package can be altered 
according to the extent to which the package is 
under reduced pressure. This offers further ad- 

10 vantages, for example in increasing the speed of 
dissolution of the package by ensuring that the 
package sinks when placed for example in a 
spray tank; 

d) where the agrochemical is a particulate solid 
15 which does not comprise a binding agent such 

as a plasticiser, it may be advantageous for the 
package to hold the agrochemical substantially 
rigid wfthin the package to prevent segregation 
and possible decomposition of the agrochemical 
20 (which may be incompatible with certain 
plastidsers: the plasticiser in the agrochemical 
may also be incompatible with the film). 
Typically the two sheets of water soluble or 
water dispersibte material are of the same material, 
25 but they may be different One sheet of the water 
soluble or water rJsperstble material may be easy 
to print upon. 

When the pestiddal composition is in liquid or 
gel form and comprises an organic solvent the 
30 water soluble or water dlspersible material will be 
one which is insoluble in the organic solvent 

Suitable water soluble or dlspersible materials 
are polyethylene oxide and methyl cellulose. More 
preferably a polyvinyl alcohol (PVOH) film is used, 
as Such a PVOH film may be a partially or fully 
ateohofised or hydrorysed e.g.40-09%. preferably 
70-92% alcohoBsed or hydrolysed. polyvinyl ace- 
tate film. The film may be a cast film or, more 
preferably, a blown or extruded film. 
40 The polyvinyl alcohol fUm may be unoriertted, 
morawKially oriented or bi-axiaily oriented. Water 
soluble materials are preferred since they provide 
less disposal problems. The materials used wiO 
generally be cold water soluble; cold water soluble 
45 polyvinyl alcohol is preferred. It will be understood 
that other materials may be used when the pack- 
age is to be dissolved or dispersed to water or hot 
water. Generally the water soluble or water dispers- 
ible material will be flexible, 
so The maximum tensile strength of the material 
of the envelope is preferably at least 20, more 
preferably from 30 to 80, N/rron* and may be as 
much as 200N/mm 2 or more; and the elongation at 
break is preferably 200 to 380%. more preferably 
55 from 220 to 350% and may be as much as 500 per 
cent or more. Testing for these values is generally 
carried out at 23* C and 50% relative humkfity. 
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When the pestitidal composition is in liquid or 
gel form H is particularly important to avoid pin- 
holes in the package through which leakage of the 
composition may occur. In such cases therefore 
the water soluble or water dispersibte material will 
typically be a laminate, generally of two layers of 
different or preferably the same water soluble or 
water dispersibte material, as pinholes are unlikely 
to coincide in two layers of material. Typically the 
laminates will consist of 2 layers of thickness from 
20am to 1mm, preferably about 40am, each. Gen- 
erally however the thickness of the layers will be 
kept to the minimum needed to prevent rupture of 
the package, so that the water soluble or dispers- 
ibte material is cEssorved or dispersed as quickly as 
possible and the pesticide then released. 

When the pestitidal composition is in solid 
form, the sheets of water soluble or water dispers- 
ibte material typically comprise a single layer of 
material. In such case the material win generally be 
from 20 to 500um, preferably 30 to 100am, thick. 
However, in cases where it is particularly desirable 
to avoid pinholes in the package, eg. to prevent the 
escape of unpleasant odours, a laminate material of 
«w type described above may be used. As with 
packages containing Gquids and gels, the thickness 
of the water soluble dispersibte material will gen- 
erally be kept to a minimum in packages contain- 
ing sofid compositions. 

When the packages are produced by ther- 
moforming, as is preferred, the thickness of the 
first sheet will generally not be less than 20a and 
(to maintain ease of processing) generally not more 
than 1 mm. A preferred range is from HMOOa. eg 
KKMOOu, most preferably about 250a. 

The thickness of the second sheet may be less 
man that of the first sheet as the second sheet wiD 
not generally be thermcformed so that localised 
thinning of the sheet will not occur. The thickness 
of the second sheet wfll generally not be less than 
10a, preferably not less than 20a. For ease of 
processing the fflm will generally not be more than 
1 mm thick, a preferred range being from 20u to 
250a. most preferably about 150a. 

In a particular embocfiment the package is pro- 
vided with a region which will more readily cfissolve 
in water than the rest of the package. This offers 
advantages, for example by speeding up the dis- 
persion of the agrochemtcal contained in the pack- 
age. The region may be provided for example by 
making one sheet of the water-soluble or water 
dispersibte materia) thinner than the other, or by 
making one portion of the package thinner than the 
rest 

tn the packages of the present invention, the 
package does not possess a seam running down 
the. centre of one of the faces of the package. This 
offers advantages over known packages, for exam- 



ple by reducing the likelihood of failure occurring in 
the package when it is subjected to shock, because 
packages having a seam running down the centre 
of one of the feces of the packages necessarily 
s have a point at which two or more seals intersect 
which will be more likely to fail under shock than 
the equivalent package not having this point of 
intersection. 

The two water soluble or water dispersibte 
io sheets in the packages are sealed together by a 
closed continuous heat seal. Typically to ensure 
that the seal is water soluble and does not suffer 
from leakage, it is a single continuous seal and has 
no geometrical discontinuities, i.e. it does not corn- 
is prise any angular intersections with itself. Therefore 
the heat seal wDI usually be curved, at least in 
portions, for instance at the comers of the package: 
the radius of curvature of the heat seal will gen- 
erally not be less than tmm, preferably not less 
20 than 5mm, and not more than half the width of the 
package. 

Suitable pesticides which may be used in the 
package of the present invention include fungi- 
cides, insecticides and herbicides (for example 

» hydroxybenzortitrite herbicides. e.g. bromoxynil or 
toxynil or derivatives thereof such as salts or es- 
ters, e.g. heptanoates or octanoates). Mollusci- 
cides, suitable for addition to, for example, ponds 
or streams may also be employed. 

30 The invention is not fimited to specific ag- 
rochemicals. AgrochemteaJs which can be used in 
the invention include: 

Fungicides such as Triadimefon, 
Tebuconazote, Prochtoraz, Triforine. Tridemorph, 

35 Propiconazote. Rrimiearb, Iprotfone. MetaJaxyl, 
Bitertanoi. (probenfos. Flusilazote. Fosetyt, Pro- 
pyzamide. <*torothalonil, Dfchtone. Mancozeb, An- 
thraquinone, Maneb, VTnckxeoim, Fenarimol, Ben- 
diocarh. Captafoi. Benalaxyt, Thfram. Captan. 

40 Fbsetyl-AI, Zineb. Sulfur, Guintozene, Copper salts, 
Thtephanate-rfiethyl. Tricyctazole, Drchtoran, 
Chtoroneb, Cyproconazoie, Hexaconazofo, Imazaiil, 
Dodine. Dmiconazote. Guazatine, Thiabendazole. 
Carboxin, Ferban. GByodin, Fentin (triphenyffin), 

45 Terrachlor. Terrazote and Benomyf: 

Herbicides (or defoSants) such as quizaiofop 
and its derivatives. Acetochlor. Metolachlor. Inv 
azapur and tmazapyr. Glyposate and Gtuprrosinats, 
Butachlor, Acrftuorfen or Acffiuoffen-sodium, Ox- 

50 yfluorfen, Butralin, Fluazrfop-butyl, Brfenox, 
Bromoxynil and toxynil and esters thereof. 
Drflufenican, Phenmedipham, Desmedipham. Ox- 
adiazon. Mecoprop MCPA. MCPB, tinuron, 
teoproturon. Flamprop and its derivatives, 

66 Emofumesate. Dialiate. Carbetamide, Alachter, 
Chorpyralid, 2.4-0, Trftxifos, Triciopyr. Kciofop- 
methyl, Sethoxytfim. PendimethaEn, Trrffurafin, 
Ametryn, CWoramben, Amitrole. Asulam, Kcamba, 



4 



7 



EP0608 910A1 



8 



Bentazone, Atrazine, Cyanazine, Thiobencarb, Pro- 
metryn, 2-(2-chJorobenzyl)-4,4-dim8thyh1 ,2-ox- 
azofidin-3-one, Fluometuron, Napropamide. Para- 
quat, Bentazone, Moiinate, Propachtor, Imizaquin, 
Metribuzin, Tebuthiuron, Oryzalin. Pursuit Nor- 
fturazon, Simazine, Linuron. Trichiopyr. Aclonifen, 
Rurtamone, Sulfonylureas eg Nicosulfuron, Chkx- 
suHuron. Sulfometororwnethyl, MetoKuron-rrtethyl, 
Bensulforon-methyt, Chtorimuron-etfiyl, Tribenuron- 
methyl, Thifensulfuron-rnethyl, Primisuffuron-mettv- 
yl, Ethametsutfurorwnethyl and Rimsuffuron,and 
Triafcoxydim and 

Insecticides, mifo'des, acaricides or nemati- 
ctdes such as Ebufos. Carbosulfan. Amrtraz, 
Vamidothkm. Bhion, Triazophos, Propoxur, 
PriosaJone, Permethrin, Cypermethrin, Parathion, 
Methytparathion, Diazinon, Metomyl, Malathton, Lin- 
dane, Fenvaferate, Bhoprophos, Ertdrin, Endosul- 
fan, Dimethoate, Dieklnn. Dicrotophos, Dich- 
toroprop. DtchJorvos, Azf nophos and its derivatives, 
eg Azinoptios-methyl, Aldrin, CyRuthrtn, Deltameth- 
rin, Disutfoton, ChJordirneform, Chloropyrifos, Car- 
baryl, DicotoJ, Thiodicarb, Propargite, Demeton. 
Phosalone. Acephate, Carbofuran, Methamktophos. 
Fenbutalin oxide, TrichJorfort, Abamectln, AWIcarb, 
Pyrethroids such as afpha-Cypermethrin and Bacil- 
lus thuringiensis. 

Plant growth regulators such as gibberellte 
acid, ethrel or ethephon, cycocel, Chtormecjuat 
Mephlquat, Thjadiazuron, Tributes and Dimethipin. 

Where the pestfcidat composition is in liquid 
form then suitable organic solvents which may be 
used as carriers in the pesticidai composition in- 
clude petroleum based solvents, e.g. petroleum 
ethers, mineral oils, afiphattc or aromatic hydrocar- 
bons, e.g. hexane, octane, cyctohexane, benzene, 
xylene and naphthalene. haJogenated afiphatic or 
aromatic hydrocarbons, ag. carbon tetrachloride, 
chloroform, methylene chloride and chtorobenzene, 
esters e g- amyf acetate, ketones, e.g. cydohex- 
anone, 1-rr>etriyt-2-pyrro^irione (NMP), ethers, or a 
higher alcohol (tower alcohols may migrate through 
the water soluble or water cfispersfele materials 
described above: this can result in product appear- 
ing on the outside of the envelope). It will be 
understood that mixtures of solvents, e.g. mixtures 
of a hydrocarbon solvent with another solvent such 
as a ketone or a higher alcohol, may also be used. 
The organic liquid must be reasonably dry and 
typically contains less than 2 to 3% of water to 
ensure that it does not teak prematurely from the 
package. 

Such compositions may comprise, in addition 
to. or m some cases instead of, an organic solvent 
as a carrier or diluent a surfactant, which is rea- 
sonably dry in that it contains less than 2 to 3% 
water. Suitable surfactants may be of the ionic or 
non-ionic types: for example sulphoricmoteates. 



quaternary ammonium derivatives, products based 
on condensates of ethylene oxide with aikyt and 
polyaryl phenols, e.g. nonyl- or octyl-phenols, or 
carboxylic acid esters of anhydrosorbitols which 
s have been rendered soluble by etherification of the 
free hydroxy groups by condensation with ethylene 
oxide, alkali and alkaline earth metal salts of sul- 
phuric acid esters and sulphonic acids such as 
dinonyh and dioctyksodium sulphonosucdnates 
io and alkali and alkaline earth metal salts of high 
molecular weight sulphonic acid derivatives such 
as sodium and calcium Bgnosulphonates and so- 
dium and calcium alkyf benzene sufphonates, and 
block ethylene oxide/propytene oxide copolymers. 
15 Suitably, the pesticidai composition may com- t 
prise up to 10%, e.g. from 0.05% to 10% of 
surfactant but if desired, it may comprise higher 
proportions of surfactant for example up to 15% in 
liquid emulsrriabie suspension concentrates and up 
20 to 25% in water soluble concentrates. 

The contents of the package may be thickened 
or rendered mixotropic to provide a gel. An in- 
creased viscosity in the contents can reduce the 
likelihood of rupture if the package is subjected to 
2s mechanical shock. The contents of the package 
may be rendered more viscous or mbcotroptc by 
the inclusion of additives, for example, a modified 
organophile. or bentonite. lecithin, polymethytene 
oxide or sflica gel. 
30 The concentrations of pesticide or herbicide 
dissolved or dispersed in the organic liquid or in 
the gel will generally be those conventionally used: 
in order to reduce the bulk of each package, how- 
ever, concentrations may be increased. Each pack- 
as age will preferably contain 100ml to 15 litres, pref- 
erably at least about 500 ml and will preferably 
contain a convenient standard volume, for example 
500 ml or 1 Dtre, although it will be appreciated that 
any convenient standard volume may be chosen. 
40 When the pesticidai composition is in solid 
form then it may comprise any conventional carrier 
or diluent which is reasonably dry, in that it con- 
tains less than 2 to 3% of moisture. Examples of 
suitable solid diluents or carriers are aluminium 
45 silicate, talc, calcined magnesia, kieselguhr, trtcal- 
cium phosphate, powdered cork, adsorbent carbon 
black and clays such as kaofin and bentonite. Solid 
compositions may comprise surfactants, such as 
dispersing agents, for example those surfactants 
so previously mentioned. In some cases such surfac- 
tants may also be used as diluents or carriers. 

As with compositions in liquid form, the con- 
centration of pesticide in the solid pesuodal com- 
positions may be as conventionally used: concen- 
55 tratkms may however be increased to reduce the 
bulk of the package. 

The pesticidai compositions used in the pack- 
age of the present invention may be prepared by 
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conventional means. 

The packages of the present invention may be 
inside an additional outer container. Such a con- 
tainer may provide additional strength and if water 
resistant may serve to protect the package of the 5 
present invention from accidental exposure to wa- 
ter. The outer container is preferably sealed to 
avoid exposing the package of the present inven- 
tion to undue moisture. 

It will be appreciated that the package of the io 
present invention may comprise more than one 
compartment containing the same or different 
pestictdal compositions. Such multi-compartment 
packages are particularly useful where a combina- 
tion of components are to be employed together rs 
and where the components are incompatible for a 
prolonged period, for instance rf they react chemi- 
cally. 

Preferably the packages according to the in- 
vention should release their contents in less than 20 
about 10 minutes. Typically the packages will be 
placed in the spray tank of a conventional sprayer. 
The tank will generally be partly filled with water, 
and the package added. When the tank is provided 
with means to agitate the water the contents of the 2s 
bag will be released more rapidly. It is preferred 
that release should lake place in less than about a 
minute, for example in 30 to 40 seconds. It wiD be 
understood that the time taken to release the pes- 
ticide will depend upon a number of factors apart 30 
from the nature of the bag. including the tempera- 
ture of the water and the level of agitation. 

The packages of the present invention may be 
obtained by first deforming a sheet of water soluble 
or dispersible material so as to form a recess 35 
adapted to retain a pestictdal composition. This 
may be achieved for example by vacuum forming 
where the sheet is deformed to conform to the 
shape of a suitable mould and may. H desired, be a 
thermoforming process to cause the sheet to retain 40 
Hs shape after release from the mouki 

Where the deformation is by vacuum forming, 
the mould may be equipped with pinholes through 
which the space between the mould and the sheet 
can be evacuated. 45 

Where deformation is by thermoforming, the 
sheet may be driven against the mould by vacuum 
forming, or by applying a superatmospheric pres- 
sure to the other side of the sheet (this may be 
effected using an operating pressure of. for exam- 50 
pie 4* to 6 bar) or by mechanical displacement of 
the sheet (plug forming). Thermoforming will gen- 
erally be carried out using a temperature not less 
than 40*C and not more than 110*C. A tempera- 
ture from 70-1 10 *C is preferred, most preferably 56 
about 90 -C. 

After deforming the first sheet of water soluble 
or dtspersibte material, the pesbadaJ composition 



is placed in the recess formed by the deformation, 
and a second substantially planar sheet of water 
soluble or water dispersible material is then placed 
across the recess. The two sheets of water soluble 
or water dispersible material are then heat sealed 
so as to form a continuous closed heat seal. The 
width of the heat seal itself is preferably 1-10 mm. 
preferably about 5 mm. The dwell time for heat 
sealing will depend upon, for example, the material 
used, its thickness and the heat seal temperature. 
A dwell time of about 3 seconds is generally suit- 
able when the thickness of the material is about 
80u. A sealed compartment is thus formed. 

In order to ensure optimum processabtlity the 
heat sealing is generally carried out at 15 to 25 *C 
and 15 to 85% relative humidity (RH). The relative 
humidity is preferably 35 to 55%. Some routine 
experimentation may be required to obtain a suit- 
able heat seal depending on the package material, 
e.g. the particular grade and thickness of PVOH 
chosen. The quality of the seal can be checked, for 
example by visual inspection for areas of opacity or 
for bubbles. Imperfections in the seal may give rise 
to a lack of water solubility or water dfepersibifity of 
the seal The heat sealing process can be carried 
out on conventional heat seating equipment which 
permits control variation of the sealing Jaw tem- 
perature, law pressure and dwell time. 

The following Examples illustrate the invention. 
In the Examples the values for tensile strength 
refer to a seal of 25 mm width with a jaw separa- 
tion speed of 300 mm/min. 

EXAMPLE 1 

A first sheet of polyvinyl alcohol (Vinex 2144: 
thickness 225u) is heated at 90*C and then ther- 
moformed into a mould, the draw depth being 80 
mm, with a forming time of 8 seconds. The product 
to be packaged is placed in the recess thus 
formed. A second sheet of polyvinyl alcohol 
(Solubton KA40VKA40, a laminate of two layers 
each of 40u thickness: total thickness 80u) is 
placed across the recess thus formed and heat 
sealed using a sealing temperature of 180'C with 
a dwell time of 8 seconds. The operating air pres- 
sure of the thermoforming apparatus is 4J5 bar. 

The tensile strength of the seal in the water- 
soluble bags thus produced is 32.4 N (mean). The 
production of the water-soluble bags is carried out 
at 21 •C (room temperature) and a relative humidity 
of 38%. 

EXAMPLE 2 

A first sheet of polyvinyl alcohol (Vinex 2144: 
thickness 225a) is heated at 90*C and then ther- 
moformed into a mould, the draw depth being 80 
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mm, with a forming time of 6 seconds. The product 
to be packaged is placed in the recess thus 
formed. A second sheet of polyvinyl alcohol (Vinex 
2144: thickness 75u) is placed across the recess 
thus formed and heat sealed using a sealing tern- s 
perature of 200 • C with a dwell time of 6 seconds. 
The operating air pressure of the thermoforming 
apparatus is 4.5 bar. 

The tensile strength of the seal in the water- 
soluble bags thus produced is 28.7 N (mean). The io 
production of the water-soluble bags is carried out 
at 21 # C (room temperature) and a relative humidity 
of 38%. 

Claims T5 

1. A package containing a pestiddal composition 
which package comprises a first sheet of non- 
planar water soluble or water dispersible ma- 
terial and a second sheet of water soluble or 20 
water dispersible material superposed on the 

first sheet and seated to it by a continuous 
closed water soluble or water dispersible seal 
along a continuous region of the superposed 
sheets. 25 

2. A package according to claim 1 wherein the 
pestiddal composition comprises an insecti- 
cide, fungicide, acaricide or nematodde. 

so 

a A package according to any one of the preced- 
ing claims wherein the water soluble seal is a 
water soluble heat seal. 

4. A package according to any one of the preced- 35 
ing claims wherein the second sheet is sealed 
to the first sheet along a substantially planar 
continuous region of the superposed sheets. 

5L A package according to any one of the preced- 40 
ing claims wherein the thickness of the second 
sheet is less than that of the first sheet 

& A package according to any one of the preced- 
ing claims wherein the first and second sheets 45 
are made of the same material. 

7. A package accorcfing to claim 6 in which the 
first and second sheets each comprise a lami- 
nate of at least two layers of water soluble or 50 
water dispersible material. 

a A package according to claim 7 which com- 
prises two layers each having a thickness from 
20 urn to 1mm. 55 

9. A package according to any one of the preced- 
ing claims in which the pestiddal composition 



is in liquid or gel form. 

10. A package according to daim 9 in which the 
pestiddal composition comprises a surfactant. 

11. A package according to claim 10 wherein the 
surfactant is ionic. 

12. A package according to claim 10 wherein the 
surfactant is non-ionic. 

13. A package according to any one of claims 1 to 
6 containing a pestiddal composition in solid 
form in which each of the first and second 
sheets comprises a single layer of water solu- 
ble or water dispersible material. 

14. A package according to claim 13 in which each 
sheet has a thickness from 20 to 500 urn. 

15. A package according to any one of the preced- 
ing daims which contains from 1ml to 10 litres 
of pestiddal composition in Squid or gel form 
or from 0.1 grams to 7kg of pestiddal com- 
position in solid form. 

16. A package according to daim 15 which con- 
tains from 0.1 litres to 1.5 litres of pestiddal 
composition in liquid or gel form. 

17. A package according to any one of the preced- 
ing claims in which the heat seal is a single 
continuous seal not comprising any angular 
intersections with itself. 

1a A package according to any one of the preced- 
ing dams wherein the seal is curved. 

19. A package according to claim 18 wherein the 
seal is curved, with the radius of curvature of 
the seal being from 1 mm to half the width of 
the package. 

20. A package accorcfing to claim 19 wherein the 
seal is curved, with the radius of curvature of 
the seal being from 5 mm to half the width of 
the package. 

21. A package accorcfing to any one of the preced- 
ing daims in which the water soluble or dis- 
persible material comprises polyethylene ox- 
ide, methyl cellulose or a polyvinyl alcohol 

22. A package according to claim 21 in which the 
water soluble or water dispersible material 
comprises a cold water soluble polyvinyl al- 
cotw* which is 40 to 99% hydrolysed or al- 
cohoOsed polyvinyl acetate. 
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23. A package according to any one of the preced- 
ing claims in which the contents are released 
in less than 10 minutes after contact with wa- 
ter. 

5 

24. A package according to claim 23 in which the 
contents are released in less than 1 minute. 

25. A package according to any one of the preced- 
ing claims which comprises a region which will 10 
more readily dissolve than the rest of the pack- 
age. 

26. A package according to any one of the preced- 
ing claims which is inside an additional outer is 
container. 

27. A package according to claim 26, wherein the 
outer container is sealed. 

20 

2fc A process for producing a package as claimed 
in any one of the preceding claims which com- 
prises: moulding a first sheet of water soluble 
or water disperstble material to form a non- 
planar sheet comprising at least one recess k 
adapted to retain a pestitidaJ composition, said 
recess being bounded by a flange; placing a 
pestfcWal composition in the at least one re- 
cess; placing a second sheet of water soluble 
or water cfispersibte material on the flange and 30 
across the or every recess; and sealing the 
first and second sheets along the Range to 
form a continuous water soluble or water dte- 
persiblo seal. 

35 

29. A process according to claim 28 in which the 
recess is bounded by a substantially planar 
flange. 

30. A process according to daim 28 or 20. in 40 
which the first water soluble or water dispers- 
ive sheet is deformed by vacuum-forming to 
conform to a mould. 

31. A process according to claim 28 or 29. wherein 45 
the first water soluble or water cfispersibte 
sheet is deformed by mermo-forming. 

32. A process according to any one of claims 28 

to 31 in which the sealing of the first and so 
second sheets is effected by heat seating. 

33. A process according to daim 32. in which the 
first and second sheets are heat sealed at a 
seafing temperature of from 140 to 220 *C. 55 

34. A process accord in g to daim 32 or 33, in 
which the first and second sheets are heat 



sealed at a sealing jaw pressure from 1 x lOr 4 
to 3.5 x 10-* kg/m 2 . 

35. A process according to daim 32. 33 or 34, in 
which the first and second sheets are heat 
sealed with a dwell time from 02 to 1.5 sec- 
onds. 

36. A process according to any one of claims 32 
to 35 in which the first and second sheets are 
heat sealed at a relative humidity from 15 to 
85%. 
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